To identify the prevalence of 12-month self-reported pain and chronic pain in a general population and to describe their clinical profile to assess if chronic pain is associated with 12-month mental disorders.
INTRODUCTION
Chronic pain is one of the most frequent reasons for seeking health care 9 , and it is considered a public health problem, causing significant social burden and personal disability 1, 16 . It is estimated that between 2% and 40% of the adult population suffers from some type of chronic pain around the world 35 . Pain conditions are among the leading causes of years lost due to disability worldwide 40 . Although it is highly prevalent in clinical settings 5, 16 , epidemiological studies assessing chronic pain in the general population are scarce 12, 16, 17 , and they do not usually address cross-cultural differences 9 or reflect other local realities.
The complex nature of chronic pain (involving multiple psychosocial and genetic factors in its manifestation) 4 , its subjective definition, and the lack of appropriate instruments that assess all types of chronic pain are the main limitations in conducting large-scale population-based surveys 22 . In a review, Harstall and Ospina 12 have described methodological differences in case definition and case identification related to the minimum duration of chronic pain. While some studies have considered three months, others have used a minimum duration of six months, producing noncomparable prevalence estimates in epidemiological studies. To minimize such variation, the International Association for the Study of Pain recommends, for research purposes, that chronic pain should last for six months or more 18 .
Patients with chronic pain may present symptoms that also occur in depression and anxiety disorders, such as changes in energy, sleep, appetite, and libido, increased irritability, and decreased interest in family, social, and professional activities 16 , imposing difficulties in establishing differential diagnosis. Moreover, chronic pain can be associated with mental disorders -especially depression 7, 10 , either as cause, consequence, or in a bidirectional manner -, which aggravates the clinical symptoms and turns the clinical management of both conditions more complex 3 . In a study from 19 countries, mental disorders, besides depression, were important predictors of chronic back and neck pain 39 .
The public health importance of chronic pain is incontestable 22 , and epidemiological studies are of great relevance to identify determinants of pain that help increase early identification and control of symptoms, and, therefore, may prevent comorbidity and disability 29 .
This study aims to identify the prevalence of 12-month self-reported pain and chronic pain, to describe the clinical profile of chronic pain, and to assess its association with mental disorders in the adult population living in the São Paulo metropolitan area, Brazil. It contributes to narrow the gap of knowledge regarding the distribution and characteristics of pain and chronic pain in the general population, and it may support prevention policies and control strategies addressing pain and chronic pain in metropolitan Brazil.
METHODS
This report analyzes data from the São Paulo Megacity Mental Health Survey, a population-based cross-sectional survey of psychiatric morbidity and health-related conditions, assessing a probabilistic sample of residents of the São Paulo metropolitan area, aged 18 years or over. Respondents were selected from a stratified multistage-cluster sampling of households, covering 39 municipalities, without replacement 37 . All respondents were assessed in face-to-face household interviews, after informed written consent was obtained, and total confidentiality was assured. Detailed methodological information has been described elsewhere 37 . 19, 27 . The CIDI version 3.0 was developed to be used in the World Mental Health Surveys 15 and was translated into and adapted to Brazilian Portuguese following international guidelines 36, 38 . The CIDI 3.0 has clinical and nonclinical sections, producing diagnoses according to the Diagnostic and Statistical Manual of Mental Disorders -Fourth Edition (DSM-IV) 36 
.
All sociodemographic information was self-reported and included sex, age at interview (grouped into four age-groups), marital status, occupation (working, student, homemaker, retired, and other), and income, classified into four categories, based on the respondent's income divided by the median income of the entire sample (low if this ratio was 0.5 or less, low-average if 0.5-1.0, high-average if 1.0-2.0, and high if > 2.0).
The occurrence of any pain in the past 12 months was assessed using questions about physical health, adapted from the U.S. Health Interview Survey 23 . Four questions investigated the occurrence on joint pain, back or neck pain, headache, and pain in other sites. Chronic pain was assessed considering the duration and severity of pain as defined by the criteria of the International Association for the Study of Pain 18 . Although all studies on chronic pain are reliant on self-assessment and self-reporting of symptoms and their intensity, in an attempt to reduce information and recall biases and improve the quality of the data collected, the question to identify the presence of chronic pain was carefully worded: "Serious chronic pain is defined as pain lasting six months or longer that is severe enough either to interfere with your normal activities or to cause emotional distress. With that definition in mind, did you ever have any serious chronic pain in the past 12 months?" If this was endorsed, they were further asked about the pain anatomical sites, as back or neck pain, stomach or abdomen, joint (arms, hands, legs, and feet), face or mandible, chest, headache, and other sites. The prevalence of any chronic pain in the last 12 months was assessed by the identification of chronic pain in at least one anatomical site.
Pain intensity and treatment response were assessed using a 10-point visual analogue scale. For pain intensity, the score zero expressed "no pain" and 10 "the worst pain" in the last 12 months. For treatment response, the score zero expressed "no relief " and 10 "complete relief ". Respondents were encouraged to recall the period over the past 12 months when their pain was more frequent and to give their best estimate on the duration of pain, considering how many days per month and how many hours or minutes per day.
Associations between serious chronic pain and four classes of 12-month DSM-IV mental disorders were assessed. Anxiety disorders included agoraphobia, generalized anxiety disorder, obsessive-compulsive disorder, panic disorder, post-traumatic stress disorder, adult separation anxiety disorder, social phobia, and specific phobia. Mood disorders included major depression, bipolar disorder I and II, and dysthymia. Mental disorders included any anxiety disorder, any mood disorder, any impulse-control disorder (attention deficit/hyperactivity disorder, conduct disorder, oppositional defiant disorder, and intermittent explosive disorder), and any substance use disorder (alcohol abuse or dependence and drug abuse or dependence).
All statistical analyses were performed using Stata, in a survey data framework for complex design datasets (svy commands), in which weights were applied to adjust for differences in the probability of selection and nondifferential response, and they were post-stratified according to the age and gender structure of the target population (detailed information on the weighing process is published elsewhere 37 ). Crude and adjusted odds ratios (OR) were calculated with logistic regression and presented with respective 95% confidence intervals (95%CI). Differences between proportions of the variables were evaluated using chi-square tests. Multinomial logistic regression models to assess the magnitude of associations were adjusted for demographic variables. Significance level was set at 0.05.
RESULTS
The sociodemographic characteristics of the total sample and distribution of pain conditions in the previous 12 months are presented in Table 1 . The prevalence of any 12-month reported pain was 52.6% (95%CI 50.3-54.8), with higher rates for headache (29.7%, 95%CI 27.7-31.7) and back or neck pain (27.1%, 95%CI 25.9-28.2). Women were over twice more likely to report any pain (OR = 2.2, 95%CI 1.9-2.5). Regarding age, a differential distribution was observed, with lower rates reported by younger respondents, except for headache, which was less frequent among older adults.
The prevalence of any chronic pain (Table 2 ) was 31.0% (95%CI 29.2-32.7, n = 1,561), with higher rates among women compared to men for all anatomical sites, except for pain in the chest. When considering only respondents who had reported any pain in the previous 12 months (n = 2,650), women were more likely to report chronic pain in the face and mandible (OR = 2.6, 95%CI 1.4-4.7) and headache (OR = 2.0, 95%CI 1.4-2.8) compared to men, and men were more likely than women to report chest pain (OR = 0.7, 95%CI 0.6-0.8). The most reported anatomical sites of chronic pain were the joints and the back or neck ( Table 2) .
Among those reporting any chronic pain, using a 0-10 analogue visual scale, the most intense pain was rated at 7.7 (95%CI 7.4-7.8), the less intense pain was 3.4 (95%CI 3.2-3.5), and average pain was 5.5 (95%CI 5.2-5.6). Regarding treatment response, the mean score of (Table 3) . Table 4 shows the sociodemographic correlates of self-reported pain (n = 5,037) and serious chronic pain (n = 2,650). As already seen in Table 1 , there were sex and age differences in reporting pain, and age differences in reporting serious chronic pain. Women were twice more likely to report pain compared to men, even after adjusting for age. Older respondents (35-64 years) were more likely to report pain and chronic pain compared to the younger ones (18-34 years) ( Table 4) . After adjusting for sex, age, occupation, and income, respondents who were separated, widowed, or divorced were less likely to report pain (OR = 0.7, 95%CI 0.6-0.9). Homemakers and respondents with low or low-average incomes were more likely to report pain, but these associations were not significant after adjusting for other sociodemographic characteristics. Apart from age, no other sociodemographic correlates of chronic pain were identified.
Respondents with chronic pain in all anatomical sites were more likely to present a 12-month DSM-IV mental disorder (any anxiety, any mood, and any mental disorder), with OR ranging from 2.1 to 5.6 (Table 5 ). After adjusting for age, sex, income, occupation, and marital status, those with any chronic pain were 2.3 times (95%CI 1.9-3.0) more likely to have a 12-month DSM-IV anxiety disorder, 3.3 times (95%CI 2.6-4.4) more likely to have a 12-month DSM-IV mood disorder, and 2.7 times (95%CI 2.3-3.3) more likely to have a 12-month DSM-IV mental disorder (Table 5 ). For all classes of mental disorders, chronic pain in the joints, in the back or neck region, and headache were the most frequently reported anatomical sites. 16 , Brazil, and in older people living in the catchment area of a primary care unit in Londrina, State of Paraná, Brazil (62.2%)
.
Very low and discrepant rates were reported among patients (2.7%) attending a primary health care unit in Guarulhos, State of São Paulo 21 , Brazil.
Differences in prevalence estimates of chronic pain can be partly explained by the different research methods applied, such as the assessment and definition of chronic pain and the selection procedures. Furthermore, cultural differences on coping strategies can influence prevalence rates, as suggested by Gureje et al. 9 The sociodemographic structure of the populations studied can also influence prevalence rates. Miranda et al. 20 have suggested that older adults are more likely to suffer from chronic pain, as a result of the aging process and physical ilnesses 29 , while the presence of pain in middle-aged persons is more likely to be reported, as this is usually an economically active population and pain may be triggered by occupational activities or cause working impairment 29 .
The mean intensity of average chronic pain found in this study (5.5; SE = 0.07) was lower (7.4; SE = 2.16) than that reported by Ruviaro and Filippin
28
. Overall, reports on the clinical profile of chronic pain in the general population are very scarce, limiting comparisons. The most prevalent anatomical sites of self-reported pain are the joints and back and neck, and this is consistent with other studies 9, 26, 29 . Chronic back pain is the leading cause of years lost due to disability worldwide 40 , and it is also the leading cause of occupational disability for those aged up to 45 years in developed countries, imposing high costs related to the use of health care facilities and treatment 7 .
Regarding sex, women had higher rates of self-reported pain, which is commonly reported in the literature 5, 9, 16, 29 . However, the relationship between sex and the occurrence of pain differs from one condition to another, and it varies across the life cycle. Although, for most anatomical sites, women are more likely to report pain compared to men, this is not the case for all pain conditions at every stage of life 17 . Higher rates in women may be due to a higher biological sensitivity to stimuli, as women might detect pain signals that men do not notice 17 . At a cognitive level, the threshold for labeling stimuli as painful is generally lower for women compared to men 17 . Another important contributing factor may be related to the social and cultural differences in the upbringing of boys and girls, as it is more acceptable for girls and women to report experiencing pain 17 . Furthermore, because of the accumulation of functions performed by women, within the family, at work, and in society, disability may represent a greater threat, resulting in increasing search for medical care 16 .
Regarding the association between chronic pain and mental disorders, our study confirms findings from other researchers, in which respondents with chronic pain are twice more likely to present mental disorders, especially mood disorders 3, 6, 9, 10 . There are variations according to the anatomical site affected, as found in this study, such as a high and significant association between anxiety disorders and chest pain (OR = 2.6, 95%CI 1.9-3.5) or joint pain (OR = 2.4, 95%CI 1.9-2.9). Moreover, there are significant associations between mood disorders and face or mandible pain (OR = 5.0, 95%CI 3.1-8. and other health professionals must be aware of psychological and psychopathological influences on chest pain expression to provide optimal treatment to their patients 30 .
Although often neglected in clinical settings, the association between chronic pain and mood disorders, especially depression, are commonly reported worldwide 3, 8, 41 , and it is even greater among patients with pain in multiple sites 9 . Moreover, patients with disabling chronic pain may develop depressive symptoms 25 , as everyday simple activities, such as walking or using stairs, can become difficult achievements, leading to individual dependence and social isolation. In a reverse causal model, different types of pain may be part of the clinical expression of depression 24 .
Chronic pain in the face or temporomandibular joint can also relate to changes in emotional functioning and may impair daily living activities, and depression is the mental disorder most commonly associated with this type of pain 8 . The etiology of temporomandibular disorder is complex and multifactorial, and emotional distress is considered the main causal factor related to its occurrence 33 .
Studies tend to report a global association between chronic pain and emotional disturbance, but there are differences according to each clinical condition and individual emotional susceptibility 41 . These relationships are difficult to disentangle, since pain process involves many mechanisms, such as interactions in the central nervous system neurotransmitters and receptors, genetic influences, and inhibition of pain circuitry, contributing to the complexity of studying and understanding pain processes 4 .
The symptoms of chronic pain may be related to symptoms of mental disorders, suggesting that preexisting features may be activated at the beginning of the pain processes, and the stress associated with chronic pain can trigger the onset of mental disorders in predisposed individuals 6, 14 . On the other hand, chronic pain can also be an important manifestation of mental disorders 25 . The association between chronic pain and mental disorders can occur simultaneously or can be bidirectional, but, in all cases, the need of multidisciplinary care is frequent 2, 3 . The cross-sectional design of this study cannot allow the identification of the causal direction of associations, although a survival analysis of cross-sectional studies has reported that most prior mental disorders are associated with later onset of pain 39 .
It is also important to emphasize some limitations, which may influence the interpretation of the findings. The occurrence of chronic pain was self-reported, using a limited number of questions based on a stated definition of "serious chronic pain", which might have led to the underestimation of mild pain conditions, as more severe and lasting pain is more likely to be reported 13 . However, previous findings have suggested that self-reporting might be less distorted than behavioral pain measures, which are likely to be influenced by cultural and social norms or coping strategies 11, 32 . Additionally, self-report methods have shown to present moderate to high agreement with medical records 23 . Since pain may be associated with premature death, these findings may have been affected by survival bias. Moreover, the most severe and impairing cases were probably not included in the survey, as they either would not be able to participate in such a complex assessment or may have been admitted into healthcare facilities; in both cases, this would have led to underestimation of the strength of the associations with the mental disorders examined. Retrospective information regarding mental health symptoms, collected in a cross-sectional design, is likely to be susceptible to recall bias, which may result in underestimating diagnosis of psychiatric disorders 42 . In order to minimize this bias, only mental disorders and pain conditions occurring over the previous 12-month period were included. Finally, the investigation of such associations did not consider the temporal sequence of events, leaving it unclear whether mental disorders precede or follow the development of chronic pain, or both.
In conclusion, a high prevalence of chronic pain in multiple sites is observed among the general adult population, and associations between chronic pain and mental disorders are frequent. Therefore, it is important to carefully evaluate patients with mood and anxiety disorders, screening for pain conditions, and vice versa, to provide an accurate diagnosis and to ensure adequate treatment. Improving the knowledge on correlates, clinical profile, and comorbidities of chronic pain in the general population can better guide prophylactic strategies and early identification and, thus, reduce the global burden associated with chronic pain conditions, in this way decreasing individual suffering and societal costs. The results of this study reinforce the need for interaction between different areas of clinical expertise to ensure the best pain management to those affected, taking into account the biological, emotional, cultural, and social aspects involved in pain conditions.
